Objective. People with severe mental illness (SMI) may be at increased risk for several adverse health conditions, including HIV/AIDS. This disproportionate disease burden has been studied primarily at the individual rather than community level, in part due to the rarity of data sources linking individual information on medical and mental health characteristics with community-level data. We demonstrated the potential of Medicaid data to address this gap.
A 2006 report of the National Association of State Mental Health Program Directors (NASMHPD) called on the federal government to designate the population with serious mental illness as a health disparities group as part of an effort to slow an accelerating "epidemic of premature death" and morbidity among people with serious mental illness. 1 The NASMHPD based these conclusions partly on estimates that in the public mental health system in eight states, patients die an average of 25 years earlier than their general population counterparts. Suicide and injury are estimated to account for about one-third of excess mortality, with most of the excess associated with chronic medical illnesses, 2 particularly for diseases whose etiology implicates behavioral and environmental contributions, including cardiovascular and metabolic conditions, as well as infectious diseases. [3] [4] [5] The report concluded that the elevated rates of disease and death in this population should be made a policy priority, requiring significant efforts to develop data sources necessary for meaningful surveillance, and that cooperative efforts between Medicaid and public health agencies could provide one important source for these efforts. 1 The rarity with which the elevated morbidity and mortality among people with severe mental illness (SMI) has been described as evidence of health disparities is striking, both because many of the social structural processes that produce the disadvantages commonly tied to health disparities are associated with SMI and because the medical risks faced by people with SMI are arguably a paradigm case of "falling through the cracks" in a poorly configured public health and health-care system. Despite mention of definitions that include disabilities (presumably including those associated with psychiatric illness) as a disparities category alongside race/ethnicity, socioeconomic status, and others, neither of two recent reviews of health disparities does more than mention the drastic differences in disease burden found in this population. 6, 7 
BACKGROUND

Strategies for surveillance and research on SMI and medical illness
The challenges of monitoring morbidity and treatment patterns for this population are complex. Many of the same factors that make it hard to provide quality health care to people with SMI also make it hard to study these conditions. Recruitment and retention over time are difficult because many patients seek care erratically and across multiple settings, are alienated and distrustful of the medical community, and are wary of the stigma associated with SMI. Subgroups of people with cogni-tive impairment may not be able to give consent or participate fully in interviews. Recruitment is easiest for patients with a stable source of care, which contributes to bias. Aggregating data from major, multisite clinical trials can increase numbers and introduce economies, but these studies typically screen out unstably housed people and people with comorbidities that may complicate outcomes. Organizationally, the clinical sites that are most willing and able to allow data collection may not be representative of poorly resourced community settings, where recruitment may be less easily accommodated (or welcomed). Even when expensive, timeconsuming epidemiologic studies can be conducted, they tend to provide a snapshot in time, which can be misleading when considering dynamic disease processes such as the spread of human immunodeficiency virus (HIV) into new populations.
One issue is the familiar quantitative challenge of case finding for rare conditions. The most severe mental disorders, such as schizophrenia and bipolar disorder, are relatively uncommon, which means that studies of uncommon medical conditions require screening of large numbers of individuals. Epidemiologic studies of mental illness typically collect relatively limited information on medical illness, and when they do, data collection tends to neglect less common infectious diseases and relies on self-report rather than provider-assigned diagnoses and/or medical records.
Further challenges are posed by variations over time and across locations. Disease burden for a population is not static, as it is subject to changes over time in risk, protective factors, and treatment resources. Rapid changes can accompany the introduction of infectious diseases or development and rapid diffusion of efficacious treatments. Slower changes follow from factors such as trends in lifestyle, reconfiguration of resources, and other improvements in public health and the public health infrastructure. The fundamentally dynamic quality of disease burden profiling requires data that can be updated regularly and reliably, allowing longitudinal monitoring.
Geographic variation reflects variations in environmental risks, housing stock, economic environments, and cultural/behavioral norms, as well as prevention and treatment resources. While small-area variation studies have pioneered methods for identifying apparently unexplained variations in medical practice, data are needed on geographic variations in disease burden and care for relatively uncommon, high-impact conditions, such as SMI. Among the factors contributing to geographic variations are the sharp differences in services systems and funding levels across states and localities. Services for mental health, physical illness, and substance abuse are often separate, and local areas and states differ from one another in how they combine them. (For example, substance abuse and mental health functions may be funded by one agency or different agencies.)
No single data source can optimally address all of the important unanswered questions about disparities in medical conditions and physical health for people with SMI, but our experience has pointed to the potential value of datasets created by linking Medicaid claims to community-level data relevant to the disease group under study. In this article, we explore this possibility using the example of elevated rates of HIV among people with SMI. Medicaid claims files have already played some role in examining these comorbidities in several studies by our group in New Jersey and by University of Pennsylvania researchers in Philadelphia, [8] [9] [10] [11] [12] and we extend that work by examining HIV disease patterns in a large group of cities for which data are available.
Surveillance of HIV and acquired immunodeficiency syndrome (AIDS) has provided essential information in understanding disease epidemiology, combating spread, promoting access to care, and contributing to the policy and planning process. It has consistently been viewed from a dynamic perspective, using multiple complementary and overlapping data sources, and adapting over time to new information needs associated with evolving understanding of HIV, treatments, and epidemiology. 13 It is now clear that we need to know more about HIV infection outside the most studied, typically urban, locales, and about infection rates among groups that were not commonly described in early surveillance studies, such as those with SMI. Longer life spans produced by improved antiretroviral therapy also mean that service delivery systems now provide individual patients with many more years of care 14 (the Centers for Disease Control and Prevention's [CDC's] Medical Monitoring Project is one response to this need 15 ). However, existing surveillance systems have significant limitations, including limited ability to identify and follow those with comorbidity of HIV/AIDS and other conditions and limited ability to provide denominator data for estimating prevalence rates in subpopulations of concern, such as those with SMI. Thus, it is important to consider complementary sources of information that can provide insight into the distribution of diagnosed HIV/AIDS among such subpopulations in communities. In this context, Medicaid claims files have the data needed to identify diagnostically defined subgroups whose profile across large geographic areas is poorly understood, and to cost-efficiently use a full range of encounter-based information to follow incident diagnosis, treated prevalence, and patterns of utilization over time.
Research on HIV and people with SMI
During the first few years of the HIV epidemic, the issue of HIV infection among people with severe psychiatric illness received relatively little attention. The potential significance attached to possible comorbidity between HIV and SMI was initially so limited that some investigators using structured psychiatric assessment instruments opted to drop a psychosis screen to save interview time. 16, 17 However, beginning in the late 1980s, several studies drew attention to this challenge, including the pioneering work of the research group led by Francine Cournos, MD, at Columbia University in New York City (NYC), which showed high rates of HIV in psychiatric inpatient settings in the city. From 1989 to 1991, the group conducted five seroprevalence studies using anonymous blood collected in various hospital settings in NYC, totaling 1,116 inpatients, 5.2% of whom tested positive for HIV. An additional seven studies were soon published using various other methods, all but two also from NYC. This group of 12 early studies formed a widely cited core and provided the basis for a range estimate of 4.0% to 22.9% HIV seroprevalence among people with SMI. 18 In 1996, the Office of AIDS at the National Institute of Mental Health held a working conference to examine clinical, scientific, and policy issues associated with this issue, 19 and spelled out a research agenda on HIV epidemiology, epidemiology of sexual and substance-related risk, risk reduction/prevention, and treatment. 20 Compared with these early published estimates from disease epicenters, subsequent HIV prevalence data on psychiatric patients from clinical settings have generally suggested rates that, while still elevated, are lower and somewhat more variable: 1.2% in a study of general psychiatric outpatients; 21 5.0% at metropolitan sites and 1.7% in nonmetropolitan sites in community treatment settings; 22 and 1.0% in a national group of Veterans Administration (VA) patients with SMI (schizophrenia, bipolar, and other nonorganic psychoses) compared with 0.5% among non-SMI patients in the VA system. 23 Using Medicaid claims data linked to welfare records, a study in Philadelphia reported a rate of 1.8% for patients with SMI (vs. 0.6% for non-SMI patients). 24 Research using Medicaid claims in New Jersey for the late 1990s found rates of schizophrenia and bipolar disorder that were much higher among people living with HIV/AIDS than in the general population. 12 Other studies using medical records and administrative data have also found variably elevated HIV rates in large populations of community-dwelling people with SMI. 8, 25 Despite cautions voiced by early investigators on the probable contribution of the social circumstances of people with SMI to elevated HIV rates, studies of risk [26] [27] [28] [29] [30] [31] [32] [33] and risk reduction 34 have tended to emphasize, to varying degrees, combinations of individual psychopathology, substance abuse, impulsivity, and behavior control. Results have varied, but increasing evidence implicates a central role for substance abuse, possibly acting on sexual risk behavior, although responsible mechanisms continue to be investigated. 31 Interventions to reduce HIV risk have found that producing and sustaining large behavioral changes is challenging, particularly in the presence of substance abuse. [34] [35] [36] [37] Evidence regarding the important role played by substance abuse in the spread of HIV among people with SMI highlights the extent to which HIV risk can be understood in the context of variations in the characteristics of local HIV epidemics, such as the spread of HIV/AIDS specifically among substance abusers, and in light of multiple risk factors, such as the combination of psychiatric illness with substance abuse. [38] [39] [40] [41] In institutionally based studies, the highest rates of HIV infection have been found in settings that treated both substance abuse and psychiatric illness. 42 In the VA study cited previously, increased HIV risk was limited to those SMI patients who also had a substance abuse diagnosis. 23 Among patients with schizophrenia without a substance abuse diagnosis, rates of HIV diagnosis were lower, not higher, than the comparison group. Less is known about rates of diagnosed HIV infection among the broader range of patients and treatment settings represented by Medicaid, which is the payer for a high proportion of the population with severe and chronic mental illness, as well as the medical costs of care for many substance abusers. 43, 44 While much research on HIV infection risk traditionally focused on individual-level clinical and behavioral factors, recent prevention research has stressed the importance of environmental and social factors external to the individual in producing an "HIV risk environment" in which influences interact to increase vulnerability to HIV. 45 Risk environments vary considerably across different urban areas, although few data have been available in the past on these geographical variations in relation to individuals with SMI.
We combined information available from public and published data sources potentially relevant to the risk-environment construct with information from Medicaid claims files on HIV diagnosis rates among people with schizophrenia in metropolitan areas of eight large states (California, Florida, New Jersey, New York, Texas, Illinois, Georgia, and Ohio), from 2002 and 2003. Because Medicaid pays for both psychiatric and infectious disease care, the data provide information on treated prevalence for both categories of diagnosis. Geographical location of beneficiaries was identified at the ZIP-code level for residents of the eight states during 2002-2003. The more than 45 million individuals receiving Medicaid in these states represented 51% of Medicaid beneficiaries nationally. In 2001, these eight states included 66% of the cumulative AIDS cases in the U.S. 46 Using these claims files, we investigated two questions: (1) To what extent do claims-based estimates of HIV vary across metropolitan areas for one group of patients with SMI-people with schizophrenia-and (2) does this variation across cities show associations with community-level characteristics that, the existing literature suggests, may impact local epidemic dynamics?
Specifically, based on evidence indicating associations between SMI and substance abuse in inpatient samples with HIV/AIDS, 18 as well as findings regarding injection drug use by people with SMI, 47 we examined community-level evidence regarding the scope of the HIV epidemic among injection drug users (IDUs), and we hypothesized that communities with more HIV infection among IDUs would have higher rates of HIV among people with schizophrenia (beyond the influence of community-level AIDS rates on HIV among people with schizophrenia). Similarly, we examined whether community-level substance-abuse comorbidity among patients with schizophrenia was associated with community-level HIV rates among patients with schizophrenia. The developing literature on the HIV risk environment 45 has argued that HIV risk along with local HIV epidemic dynamics are associated with community-level factors such as poverty, social disorder, policing practices, criminal justice activities, and availability of treatment and harm-reduction opportunities. 48, 49 We looked for evidence that this hypothesis holds for HIV among people with schizophrenia by including in our model publicly available measures of a set of these variables.
METHODS
Data sources and inclusion criteria
We used data from the Medicaid Analytic eXtract (MAX), provided by the Centers for Medicaid and Medicare Services, to identify individuals diagnosed with schizophrenia and with HIV disease. Details on MAX are available elsewhere. 50 Schizophrenia was chosen because it is generally associated with significant functional disability and a chronic course, and it can be effectively ascertained in claims. 51, 52 This work builds on our extensive experience using Medicaid claims data for research on treatment of both schizophrenia and HIV/AIDS. 10, 12, [53] [54] [55] [56] The unit of analysis was the metropolitan statistical area (MSA), a geographical area unit defined by the Office of Management and Budget. To ensure sufficient sample sizes for planned analyses, we excluded MSAs with fewer than 2,000 adult Medicaid beneficiaries. As state Medicaid program characteristics differ, we further excluded MSAs that cross state borders. In addition, some MSAs were excluded due to the unavailability of major environmental-level variables, particularly HIV infection rates among IDUs. To calculate the treated prevalence of HIV infection among Medicaid beneficiaries in these states, we included residents aged 18-64 years with at least one full year of Medicaid eligibility, no comprehensive health maintenance organization coverage, no days in a long-term care facility, and who were classified as having schizophrenia based on the diagnoses recorded on the Medicaid claims. Individuals with managed care participation were excluded because medical encounter data for these individuals may not be complete. For analyses of the association of these rates of HIV among people with schizophrenia with the rate of HIV infection among IDUs, data were available for 44 of the MSAs (Table 1) .
Measures
Primary outcome. We calculated treated prevalence of HIV infection among adult Medicaid beneficiaries diagnosed with schizophrenia from Medicaid claims. Each claim provided information on specific healthcare services utilized, category of service, dates of service, and up to five diagnosis codes conforming to the International Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM). Using an algorithm validated in prior research, 51 we categorized individuals with at least one inpatient claim and/or two or more outpatient claims with ICD-9-CM code 295 during a two-year period (2002) (2003) as diagnosed with schizophrenia. For identification of Medicaid beneficiaries with HIV/AIDS, we utilized another algorithm adapted from prior work. 57 Individuals were categorized as having an HIV/AIDS diagnosis based on having at least one inpatient claim and/or two or more outpatient claims with ICD-9-CM codes 042, 043, and 044 during the two-year period (2002) (2003) . The proportion of individuals with schizophrenia who were also diagnosed with HIV was calculated for each MSA.
Explanatory variables.
We examined associations of prevalence of diagnosed HIV/AIDS among people with schizophrenia with community characteristics that prior research suggests might influence exposure to HIV/AIDS in the SMI population. Characteristics used were chosen based on availability of public or published data sources and their ability to operationalize elements derived from the published literature on "HIV risk environment." 45 For community-level epidemiologic data, we utilized results of previously published studies. CDC maintains national AIDS surveillance data through receipt of AIDS case reports submitted by individual state and local health departments. 58 The cumulative number of AIDS cases in each MSA through 2003 was available from the CDC surveillance report. 59 (HIV estimates were not used because, as discussed in the technical notes of this CDC surveillance report, various issues regarding data collection and representativeness suggest caution in interpretation.) These surveillance data and population data from the U.S. Census 60 were used to calculate the AIDS rate in each MSA.
The estimated rates of HIV infection among IDUs by MSA in 2002 were obtained from published estimates by Tempalski and colleagues. 61 These estimates were derived from (1) 64 The estimated rates of injection drug use within MSAs (per 10,000 people aged 15-64 years) in 2002 were obtained from Brady et al. 65 Rates of comorbid substance abuse among beneficiaries diagnosed with schizophrenia were calculated using the same methods we used to calculate proportion of individuals with schizophrenia who were also diagnosed with HIV, using data from MAX for 2002-2003. The ICD-9-CM codes used to identify substance abuse are available from the authors.
Environmental-level socioeconomic measures.
We created an area-based summary measure of socioeconomic status for each MSA's population (the socioeconomic position [SEP] index) using methods developed by the Public Health Disparities Geocoding Project group at Harvard University. 66 This measure was calculated using 2000 Census data at the census tract level and consisted of a standardized z-score combining data on six components: percent working class, percent unemployed, percent below poverty, percent with education less than high school, percent expensive homes, and median household income. The groups were created from 2000 Census summary tables 1 and 3. 60 To identify concentrations of poor people, census tracts belonging to the lowest decile of the index were operationalized as socioeconomically disadvantaged areas. For each MSA, we reported the ratio of socially disadvantaged tracts to the total number of tracts in the MSA.
Statistical analysis
We modeled treated prevalence rates of HIV among Medicaid patients diagnosed with schizophrenia with ordinary least squares (OLS) regression models, including a range of explanatory variables potentially relevant to the risk-environment construct. Basic statistics for environmental-level constructs are presented in Table  1 . To investigate the association between MSA-level HIV rates among patients with schizophrenia and envi-ronmental factors, we estimated three nested models ( Table 2 ). The first model included as predictors an intercept and overall rate of AIDS in the community, as reported by CDC, as an explanatory variable, given its a priori logical priority. The second model introduced MSA-level HIV rates among IDUs along with the AIDS rates reported by CDC to investigate how the effect size in model 1 (i.e., the general HIV epidemic in the city) was impacted by controlling for the HIV epidemic within the IDU population. In the final model, other environmental-level constructs were included. We used SAS ® version 9.2 69 for data management and used the regression procedure in Stata ® version 9.2. 70 This research was approved by the Rutgers University Institutional Review Board.
Sensitivity analyses.
As the prediction of values based on OLS estimates has the potential to produce negative prevalence numbers, we ran an additional model in which the dependent variable was transformed with the logit function. The model is expressed as follows: where X 1 to X k measure the value of each of the k explanatory variables in our model, and b 1 to b k measure their estimated effect on the HIV treated prevalence rate.
RESULTS
The weighted mean (mean weighted to population size) for treated prevalence of HIV infection among adult Medicaid beneficiaries diagnosed with schizophrenia across sites was 1.56% in these 44 MSAs (Table  1) . Claims-based estimates of HIV among people diagnosed with schizophrenia varied appreciably across MSAs with a standard deviation of 1.31%. Comorbid substance abuse among beneficiaries with schizophrenia was common (mean 5 21.00%). Table 1 provides a list of variables used for the multivariate analysis for the 44 communities. Table 2 shows OLS regressions predicting treated prevalence of HIV infection among adult Medicaid beneficiaries diagnosed with schizophrenia in the 44 communities. In model 1, we observed the anticipated strong association between HIV rates among people with schizophrenia and overall rates of AIDS in the community (our proxy for overall HIV/AIDS rates). An increase of one percentage point in the AIDS rate was associated with a 2.989 (standard error [SE] 5 0.303) percentage point increase in treated prevalence of HIV among people diagnosed with schizophrenia. In model 2, we added the HIV rate among IDUs as an explanatory variable. Results for this model indicated that even when overall community rates of HIV/AIDS were taken into account, the more specific measure of HIV infection rate among IDUs was strongly predictive of HIV infection among Medicaid beneficiaries with schizophrenia. A one percentage point increase in the HIV rate among IDUs resulted in a 0.139 percentage point increase in the HIV rate among people with schizophrenia (SE50.024). Controlling for the HIV rate among IDUs reduced the strength of the association between MSA AIDS rates and MSA HIV rates among people with schizophrenia. (In model 1, This association between HIV rates among IDUs and HIV rates among those with schizophrenia was robust when we controlled for other environmental characteristics (Model 3). The effect of the HIV infection rate among IDUs was only slightly reduced from Model 2, with a one percentage point increase in the HIV infection rate among IDUs resulting in a 0.130 percentage point (SE50.031) increase in treated prevalence of HIV among people with schizophrenia. In Model 3, a one percentage point increase in overall AIDS rates was associated with a 1.489 percentage point (SE50.762) increase in treated prevalence of HIV among people with schizophrenia. With two exceptions, other covariates were not associated with the outcome. These exceptions were (1) the community-level rates of comorbid substance abuse among beneficiaries diagnosed with schizophrenia (beta coefficient 5 0.034, SE50.017) and (2) the percentage of substance abuse treatment centers offering HIV testing in the MSA. In MSAs where the proportion of substance abuse treatment centers that offer HIV testing was higher, the prevalence of HIV among people diagnosed with schizophrenia was also higher. This association might reflect the fact that the presence of HIV testing sites in substance abuse treatment centers helps to more effectively identify HIV among people with schizophrenia, or this association might have resulted from the impact of unmeasured MSA characteristics on both elevated HIV prevalence among people with schizophrenia in an MSA and MSAlevel HIV testing policies and practices.
The sensitivity analysis confirmed our findings, with both the OLS (Table 2 ) and the model in which the dependent variable was transformed with the logit function (Table 3 ) revealing similar results.
DISCUSSION
These analyses were intended to explore the potential value of data sources and a research strategy for clarifying the contribution of contextual and social influences on patterns of infectious disease spread among people with SMI. Applying existing research tools to Medicaid data from eight states, we found that rates of HIV among patients with schizophrenia differed sharply across MSAs.
Not surprisingly, it appears that one important source of the variability of HIV prevalence among people with schizophrenia was the underlying variability in prevalence of HIV across the MSAs. As suggested by findings in the literature, we found an association between an MSA's estimated rate of HIV among IDUs within the MSA and the MSA-level treated prevalence rates for Medicaid patients diagnosed with schizophrenia, even after controlling for underlying AIDS prevalence. This association was not eliminated after controlling for a range of environmental covariates. Multiple MSA-level predictors suggested by the literature (e.g., crime rates and poverty) did not appear to contribute to an explanation of variation in the treated prevalence of HIV among people with schizophrenia over and above the association with HIV among IDUs and HIV in the general population.
There have been some efforts to explain geographical variation in HIV. One study found higher rates of HIV among IDUs in East Coast vs. West Coast cities, but found that this difference could not be adequately explained by differences in self-reported injection or sexual practices. 71 Pioneering work by Holmberg calculated figures for HIV incidence and prevalence, and sizes of populations at risk, for 96 MSAs in the early 1990s. 72 More recently, the National Development and Research Institutes group has produced a body of work examining associations between various social and structural characteristics and variations in local HIV epidemic characteristics among IDUs. Community-level associations have been found between HIV prevalence among IDUs and the presence of laws against over-thecounter purchasing of syringes and income inequality. 73 The population density of IDUs in metropolitan areas may correlate with poverty rates or other indicators of socioeconomic distress and/or laws limiting syringe access in a locality. 74 It seems possible that differences in MSA-level approaches to the medical, psychiatric, and social welfare needs of people with SMI will influence the risk environment they encounter and, ultimately, incidence and prevalence of HIV. Future research using ethnographic and social network methods can examine the nature and extent of overlap and contact between IDUs and people with SMI. Given the evidence for possible linkages between drug use and sexual risk, 31 it may be valuable to extend work on existing sexual networks of people with SMI. 75, 76 Additional quantitative comparisons across MSAs are needed but will be challenging. Prior research, particularly in the 1990s, demonstrated that it is feasible to estimate rates of SMI, including schizophrenia, as well as major mood disorders among both in-treatment and out-of-treatment IDUs. [77] [78] [79] [80] These studies suggest that ongoing research with IDUs, including work with populations using syringe-exchange programs, can be an important potential source of information on major psychiatric illness and HIV dynamics, particularly when they permit comparisons across multiple MSAs.
Additional sources of data may increase the explanatory power of models. Data sources with the potential to provide additional insights into the co-occurrence of SMI and HIV may include Medicare and private insurance files, data from CARE Act 81 -funded programs such as the AIDS Drug Assistance Programs, 82 and possibly enhanced and/or linked HIV/AIDS surveillance data. MSAs may also differ in the proportion of the population with an SMI that spends some time in prison or local jails, which may pose HIV risk, suggesting that estimates of these figures may hold promise. Heuristically, research in this area can benefit from examination of the ways in which the epidemic of HIV among people with SMI is embedded in local epidemics and reflects their dynamics, as well as the distinctive features of psychiatric illnesses. Much research has understandably focused on identifying and describing this group; assessing its needs; adapting clinical practices; and developing, testing, and diffusing psychosocial programs able to accommodate its distinctive needs. 83 However, searching for ways in which people with SMI do not differ from others can also call attention to fruitful areas of investigation. For example, multiple studies have already found that contrary to early expectations, people with SMI can often achieve levels of antiretroviral therapy adherence at least as good as others with HIV. 56, 57, 84, 85 Similarly, it may be the case that community-level changes relevant to HIV prevention have a significant impact on those with SMI. For example, declines in prevalence rates of HIV among IDUs in a number of cities that have been noted by some authors 61,86,87 may have implications for HIV incidence among people with SMI. Generally, our results suggest that harm-reduction and other policies that address the spread of HIV among drug abusers may not only affect those people with SMI who abuse drugs, but also serve as effective strategies for limiting new infections in other "downstream" populations who may interact with drug-abusing populations, such as people with SMI.
Limitations
In evaluating the suitability of Medicaid claims for examination of SMI morbidity/mortality issues, it is important to be aware of both the general limitations of claims-based research, as well as the specific limitations of our study. Regarding general limitations, our impression is that although claims-based research was once viewed with intense suspicion, its potential is now more widely recognized. However, this new acceptance should not tempt researchers or policy makers to oversell what can be accomplished. Diagnoses found in administrative claims are of uneven quality, although most research finds high rates of concordance with chart diagnosis for more severe disorders such as schizophrenia; some studies have reported 100% agreement. 52 While psychiatric diagnoses based on standardized interviews typically produce high-quality diagnoses, clinicians are aware that diagnoses based on these standardized interviews do not possess every advantage over the provider-based diagnoses found in medical charts and administrative claims. Often, the treating clinician has observed the patient over time, knows relatives and other providers who can give clinically important information, and is able to solicit information from a patient based on a treatment alliance, which can motivate disclosures not provided in a paid interview.
Claims provide no information about undiagnosed conditions, so interpretations must gauge the scope of missed cases. In one of the few studies of its kind, we estimated concordance between claims indicative of HIV and state HIV and AIDS registry information. 57 We found sensitivity was generally high, but particularly so in groups that use services frequently. While we suspect that this is a good rule of thumb, further research on validity issues is needed.
A further significant limitation was dependence on the availability of additional data sources. We were fortunate to be able to rely on the publications by Tempalski and colleagues 61 of their high-quality, carefully constructed estimates of MSA-level rates of HIV among IDUs. Had these not been available, impressions regarding links between MSA-level rates of HIV among IDUs and HIV among people with SMI could not have been explored empirically.
Our findings may also have implications for an expanded view of the role of research development and diffusion. To date, much research on HIV infection rates among people with SMI has been conducted in major medical centers in urban areas and has performed a vital sentinel function, calling the attention of local providers to the emerging, overlooked clinical and public health challenge of HIV among people with SMI, and spurring the development and diffusion of prevention-focused technologies to local communities. But improved understanding and effective response require strengthening the information and influence flow from multiple local communities to the research enterprise and developing community-and providerbased partnerships able to contextualize local disease risks.
CONCLUSIONS
Numerous studies have documented that HIV risk behaviors and HIV rates are elevated in some groups of people with SMI, such as those with schizophrenia or bipolar disorder. Our findings suggest that, even among those who are impoverished and rely on Medicaid, HIV infection rates among patients with schizophrenia vary considerably from one location to another. Program planning and delivery of interventions and services can benefit from considering the risk for people with schizophrenia in the context of local patterns of HIV infection. Although universal education on HIV risks has many benefits, it is also important to consider the very different risks existing in different communities in prioritizing the use of limited resources for HIV prevention efforts in populations at risk, including those with SMI.
Evidence that HIV risks among people living with severe psychiatric illness are closely linked to local epidemiologic patterns of HIV among IDUs underscores the need for information more closely linked to real time, which can inform prevention initiatives for both populations. Properly used, Medicaid claims data may provide timely findings needed by local and state policy makers and planners, if state health agencies are able to collaborate with their state's Medicaid programs to utilize state data for this purpose on a relatively current basis.
Linkages between subgroup epidemics suggest that interventions aimed at reducing HIV spread among IDUs, including harm-reduction interventions such as syringe-exchange programs, may be one of the best ways of protecting other vulnerable groups such as those with SMI. Counseling and behavior change technologies adapted for people with SMI are valuable but labor intensive, and so may have their greatest impact if they are targeted to geographical areas where risks are higher, rather than being spread out thinly across the whole population. A range of methods, including seroprevalence studies, ethnographic studies, surveys, and tracking of administrative datasets, should be used to identify locally specific transmission links between drug-using and SMI communities (e.g., co-location of these communities in downtown singleroom-occupancy hotels with few services and active drug use) to inform intervention.
More broadly, important learning can result from these research efforts, although many of the most significant results may be specific to the challenges of HIV or infectious diseases. Other types of data and analytic strategies may need to be adapted to conduct equivalent research on, for example, the impact of dietary risks on the health of people with SMI. We do believe, however, that a focus on geographical variation can be a powerful analytic approach for many aspects of morbidity and mortality among this population. 
